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(54) SUPERCONDUCTING MATERIAL AND PRODUCTION THEREOF 

(57)Abstract: 

PURPOSE: To obtain a superconducting material having 

high superconductive critical temperature and small 

difference between the superconductive critical 

temperature and the temperature to complete phase 

transition, by sintering a powdery mixture of oxides, 

carbonates, sulfates or nitrates of four specific kinds of a 

elements. 
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CONSTITUTION: A superconducting material having a composition of formula (&epsi; is at 
least one kind of element selected from O, B, C, N, F and S; u, v, w and x are 0 or 1 ; y is 
1 W4) is produced by mixing oxides, carbonates, sulfates or nitrates of an element (a) selected 
from the group lla and group Ilia elements of the periodic table, an element ((3) selected from 
the group lla and the group Ilia elements of the periodic table including the same element as 
the element (a), at least one kind of element (y) selected from V, Ta, Nb, Cr, Ca, In, Cd, Sn, 
Tl, Pb, Mo, W and Zn and an element (5) selected from the groups lb, lib, 1Mb and Villa 
elements of the periodic table at atomic ratios of (0.5W2):(0.5W3):(1W4):(0.01W0.1) and 
sintering the obtained powdery mixture at 700W1 ,600°C. 
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2 . ttftttftean 

(1) -IRS : « u fiy r. <?» e , 
OIL, «»*Affli*ftHa % matt7c**&8JR 

* n i fi t? * o , 

*at/jc*fr$iSK3 ntz i si-e* t) , 

5 \immint i b, ib, ib, «a mam* 

z&K 3 nti l tf-c-* is , 

•liO, B, C, N , F&tfS©-?^fr<i,igiR 

rfiV, Ta, Nb, Cr, Ga, In, Cd, Sn, Tl, Pb, 
Mo, W, lt\*S>ii&&frt>m&Ltz'J?ti< th 
1 31 t= * 0 , 

u, v, w, x tt 0 JH± 1 HToSf* "3 , y 
IJ I HI 4 HT©Sf*5 ) 



(2) AJn*ft n a , DJ a ttjc*fr*»H*nfc 1 
mOjt^aLs ®m£$t D a , DI a ^tc^-CjStc 

i, V, Ta, Nb, Cr, Ga, In, Cd, Sn, TI, 
Pb, Mo, W, lnfrbt£Zmfrt,m$iZtltZ'J>K < 
<fct>l«©7C*r£, gffiil&l b, tt b, lb, 
\Saffij:slfriigffiSftfc 1 ?i©x:jSl<5<!:®&* 

& h a t> & m m vm © it it » a. 

(3) liUffl&S n a , DI a Stc*^ &3iRSftfc 1 
moft^at, H$£*IIa, EI a Itc^T-Ktc 

*«£|sii;t©€-^t;7c**>^ig!Rsn/:iiS0 

X^jSd:, V, Ta, Nb, Cr, Ga, In, Cd, Sn, Tl, 
Pb, Mo, W, Znfr&ttSgfr &ajR*n*:4>tt < 
£felffi©7l;^r£, ISIS??* g I b, nb, fflb, 
Wa&7c$fr£3fl£nfcia©ji:ilStf<!:£&£ 



3 . &BJ!©#ffltti8SJ 

14 # 32 £ L £ * « tt A 1 i* tt H 4 * © IS it 5 £ C 
B8f S. 

tt*©«» 

tt2»an<E<tt«. *cx, 

*©£< tt LTilI©R;ffiA<S^* 

BPS, MHDSS, hass, m*ifis^©m 
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*©»#»»» ic, mm. -*a 9 nig. ft At «t 
is&x^ < v>mm%^*m\i s c t #t-# s 0 

n *©£!?-!?*>, f'UfiglA®|g©^ 

^TO*«*SftT^fc. BPS, ^3R©/Sm^W 
L?ft«Xt*fl«WBJ|LfljETc 4 
PfotlXfSNb, GelC*fl>Tfc23.2KICit* ,T 

as«st&©siffl'fk^©tttf &<s ,rir> 



sSINIHSJtffSliSnSIC^fc^T, SiS/S^il© nj 

< SBttX #fc(Bednorz, Hull.er. "Phys. 
B64(l926) 189). C ©BMfc«!ljSS»t* it CLa, Ba) a 
CuO^fcli CLa, Sr] ^uO^tiJn, K »Ni Ft 

fliftMtfnitOT?, «**&»&nTfc>fc 
^^i-f l-flfltVKfttt&ltAlllftifrtflT 
t»*. cnt»©1Slk©Tc li30~50K4, ft Sic 

Ji-f-54, *#S A: #©&&<!: IT 

fttt** (*A20.4K) *fctt*»**y (ft A 
27. 3 K) riMsExS J: 5 CS4. 

90K? 5*©BffS**iKrBa- YJR©«£Kffc 
Tc ii-aca«VS.fc©Hftaft*«i'ttfl 



S*§£#©J*7fi£Tcf#Tc 4*#<fi3S/c-,T 
o>S„ ffioX, Hl^trfiTc J: »3 tiffi^a 

4 ©***#*«»*** <t5:i#isnrp 

So 

ic aa-iKi** -sa±©»*©»* + x 

lifi$3ja*£*fc-5 c t #*0<s>nx (/■>*„ c©a 
«***<*©1*tt**SBffB*li, -ttC*© 
*jX©tt»aflE4*C±T-r* c £ S nr 
0, «FC»««*«5«^©ffli***Afc«^K: 

tts'*ff«»T*©fl*«©sestt*fi±s-tf s 

tct, *ft«j©gf&a« ±IBft*i$«f©gBH 
tB«W*»£**3 , Tc iTcft© 

tt#3S£C*4tt*tllBS*7a**Tcf, Tc 
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ife -r 5 c i t< n m r- * -s „ 

IMf&ife* 550 -950 rcDtEfflcDSST-, 

* 800 - 930 t ®®®<D&g.Z°*tl*:timmtZ> 

±sei£|±&, il-5ic&^-rs. *fcfi£ 

7oo~93o tommicnmmi, .m&-r* 

HStlfc 1 «©jc*0, V, Ta, Nb, Cr, Ga, in. 
Cd, Sn, Tl , Pb, Ho, W, Zn y> t& 5 »^ i S« 
Lfc^tt < £ fc 1 9©jcX r £, I b, 

II b , lb, \ffla^7C^frt,iitR$n/;ia<t>jt; 

*«*?to, ^^xA-f hSKtttttfcliBfl 

#*i-r*iiH*wjm©fiiii»a!*<iitt*ft*. 
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? - y v h *< ■< d 7 x * a > n s? it «j * ii ia n 

±I£x^«#Ba^£9,'7c3t/9A<YT?;&i5, 
tftfCuT?* CCf, Ba, Y , Cu fc J: ±82K 
# r T?jR3 nSJcJI©!! ?tt#(0. 5- 2 ) : (0. 5 
-3) :( 1-4) : (0. 01 -0. 1) i « 6 =k •? 8a , 
Y, Cu* Jtcf5c**©»ft«j, s£S*£, 
fc li ft K £ © t» * * m » f S =. £ # W f 'I X * 4 = 
4 fc , ± E * - y 7 Hi s Ba , Y , C.u fc & 'J ± 
EXIi(01ftl»s KR«. MltH fciiKElfiS 
©«£»** 250 ~1200 r©flift?»litLfcfc© 

70O~I0O0t:©KB©flJtT?*«iBLfct© 
tf* 5 d £ tf^ipj-t?* S„ 

*-y-, hitTttx ±e#-y» 

**fcttSttttfc©tt**ffllr*Tfc«fcfc*U /" 
c©«£, *»W©-»«lc*;ltf, ±E#-y 



-/ k li-en-enBa, y, cufc s ©shm*? 

CCT?, *»!fl©#* L^»«Ctt;U*. * - 
y 7 l-©Ba, Y, Cu*J:tf jc*«©«Ttt*«, £ 
S^tlSSISOBa, Yfc J:C/Cu©/g?J±;£-gt$S£ 
Lt, Ba, Y, Cu*«k Cf 7C* * O * » » * C l& U 

It^KMliAri O, Ar#E 
* 1 xl0~ 3 7bS 3 xl0-'Torr©t5llrt, O, »E 
£1.0 X10-'J553 xl0-'Torr©«EtSl*j£-f 5C 

f*, -©*§&. * 9 v^&OHHift**!* 

104W/crfgtTT-J&5C £#tf 4 U^„ 

yfmz, mm* t - ? \z ±$ to®,? z c t& 

*«TtO» © flu & <S & <!: LTIi 260~1500t 



*»!8©-»fllU=«6*.tf. ±BIStLT, if 
S3?, Si, xf>i/^itJ;£;t5 J v 9 
**S<t«8J:»)a«Snfc 1 It«flt5:i 

*<-e# So 

ll^0II^-y-/ h£W©SISt!i 
3~ Z30mm©l5il-e*5C<!i*<if* Lt-'o 

^Jigi LT&£n/=S1S«fcmii, 1!=, SMI 

tt^-tfx ±S2SB«iS«(i 750 -1500 tOifclrt-C 
*5 c<t*<Jf * L < , 750- 930 t©ttBl©£« 

**!i!©inflirfta*jitt*4tt, 

-6$^ : <* u f} Y r„d,e, 
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£ Tcf £ 0£*A T £ St, 

i!K m % w tk r z fc a © % 
* % m =» it :i , s % m $ n ± k © «*. -5 « s 

«*»a*«s»sn, fe*e*ijc. j c 

© r S]±., ««« ft-oj c ottfttoafve 

*&?H$!l*S*©iSB, V, Ta, Nb. Cr. Ga, 
In, Cd, Sn. Tl. Pb, Mo. W2fc!iZn© Hit/; 
Ji2aei±*»Jn-*-6cid:CJ: r ,r*^Tc ** 

Tc £ Tcf to**t/h3 ^jBH«i»#tt36« 
-fiSC : /9, r- « , 
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/3 ii PO JOT £ II a , HI a 8ijiMX< a tm'C hoi 
% £ VjtMfr y> SK * ttfc 1 H-P * 0 . 
ff »* a ffl » * i 6 . no. ib, m a in ft & 

ftfc 1 Ht'i6t), 
efiO, B, C, N, FHtfS©3 
£ ftfc^tt < £ b i tt-C* 0 . 
t 14V. Ta. Nb, Cr, Ga. In. Cd. Sn. Tl , Pb, 
Mo, W, Zofrt>teZ&frt,mtRLiZ'Pte < £ t> 

u, v. w, xl4 0a±l£tT©»Tf*f)» y 
14 1 «± 4 £lT©RT?*fi) 
1f«Sn8«*ttt5«MBfl4«»ftShS. 

© ±ia--tt5C + ©ei<0T?*!K ±kh«w 

© ±IE-tt3£ + ©« A«Cu-p*l3. ±&-'1Bt& 



3) Jill « D a g ftsg-C* 0 , /9A< 

* % u © - a a c « x. i* . ±iEatt«tt*ti*, 

SUa^J&icj; QJgjft 3 LTfc 
jg sE £ n * c 

HPS, *J8!8Ctei^ ±C&«S|#*4*Ka? 
6«atLT. flfflttdtna, ma&xX*&a 
Rjntiaoiiai, ,1 »H* % n a , I a£ 
ft* « £1=1 1; t ©**t/ft*jDM9jgjRS nfc i 

*f©ft;R0£, V, Ta, Nb. Cr, Ga, fn, Cd. Sn, 
Tl, Pb, Mo, W, ZnfrittaBfrSigflLfc^tt 
(iUlOAIri, a J8J ?* * I b. nb, m 
b , \S a SsftH^ ^ igtR 3 nfc 1 q©ft* 5 £© 

h £ * % W c W saft#&Cfc01»dn«iB«l 



*»fl£LTIi, ±K-«S5£4'© <? #CuT-* 0 , 

ttC«*-e ft 

Jg IC 1* fr-HC li , ±I2or#8aT-* 0 . jS *< Y X s 

X.t*. Ba. Y, Cufc.tO^ieia^r X'/K^nSft 
^©/lT-it*« (0.5—2) : (0.5-3) :( 1- 
4> : (0. 01-0. 1) £/£5J:5Ba, Y, Cufitf 

Ll'Mcaitf. ±Ettfe* 700 — 1600 1: , if 
4KB 800-1000 T:©«H©«KT?*lfr 4 d 
£*<tf * 

Lfc*»St4*ltei©<l>tt < £ fc 2 ft fit t? SI 
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* ft iz I ffl X * K) , 

/S !i « »1 ?* £ n a , ffl a & k. S T? a £ ft U fc CD 

•5 ii m Jft ft & I b , lb, m b , VI a ft jfc* 

eliC, B , C , N , FSr;SB95frbSR 

r |J V , Ta, Nb, Cr, Ga, In, Cd, Sn, TI , Pb, 
5! a , VV , Zn i ti 5 5? to iSiR L 'J? < £ t> 

i a * o * 

u , v , w , x it 0 £1 ± 1 El T CD & X ta t> , y 
« 1 £l± 4 6) 

-«C, ±E5c*«tt«* (O) * 

©-k*b (■*) , c (K*) , n (ag) > 
•sfis (F) (s) © + fr toiiiRSftSflfc 

©jc*, WElt* (F) tHftLTfci^. 

±Ejt* * tt-ttefl (Cu) f44i<, 
*<0 -W*«JW»* lb, n b, IIJ b, Wfcyim 
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*f Tf H» Lfc fc © -r fc J; l>„ 

Mi:, .tEft*«rtt-«c§lJUI»at H 
r-« o , ±*i3i* p ii-scHJW**Hi a kx* 

T?*tK »C#4 L^tt^tf l*i Lrtts «#Ba 
T-, 0#YT-&58a- Y©ffl£-tf-, aA<SrT-, 0 
!&*La-e*SSr-La©fflA-a-*^tf S C £ # "C : # £ „ 
S to K , C ft to or fc J: if P © - sB £ Jl KB & « H a 
&jc=£©flfc©X3!S, Mitf, *>uf (Ca) ** 

u , v , wdsJ:tfxlJ[0JH±lHTO»-C*t). 

Ba — Y — Cu — r 5R0«fclMfc1&©»£IC lis Ha, 
Y , Cu J: ± KK r X >fi £ ft S 5c $ © IS ? lb 
Ba : Y : Cu : r *<(0. 5~ 2 ) : (0.5- 3 ) : (1 
~4) : (0. 01-0. 1) £ tt« J: 5 ICiSiRfSo HP 
5. £jc*©IK : Fti:*«±IEil£Bfl 3 £-a;fc L^£ #ic, 

fcliMfi^o:/*** l- 3!®til&W&#»&8 ft 

•5 5S*#& Ci4 s 



«t -5 s: LTftUti: S„ 

m attjc**«8«sn*: i aosjuai, mm 

ffc«IIa, m a Ssic^-t? a t P U t ©*-&fr7C* 
**iiHShfcl«©jEsM£, V % Ta , Nb, Cr % 
r,a. In, Cd, Sn, TU Pb x Mo, W, Zn^tottSfflf 
o®*Rli-(PK < £ fe 1 l«©%^ r £, ji|8H& 
^ I b , fl b , m b, Vffi a JSlAsgfr toiSiR* ft/c 
! >M3>jiM S £©S*©IS<k135, etfi^a, 5SS$i£ 

hM3f:*«> r fiefs afic'icc 

ft i K%e>l%¥&i-i£t>*> u , v, v/^J;y:x(i 

is, r *«tcf «*^t'is^aft«j-ej&a. (ECJE 

B (fl*) , C (KX) , n <a*> . « 
* (F) *J;tf/* fcliSEIS (S) , 1* Kits* ( 



f) T?H*r* c iiti« a„ cftto©%^i±- 
teicg^k^©^©^*, WiiiBN, cngfi 

J: 6 s 3 © 7 -y <k 135 * 5 i> !i Kit ft , f^J ^If7 7 ft 

U 7 A , 7 y Vt4 y I- 'J 0 A © Jfc T?JI*4 & * S 

±8e«tS)i700~1600 ts Ifi L < Ii800 ~1000 
t:«>«H«Jl*-ffS8«-r&;i±#IF4 Ut^ B HP 5, 

tt tt s ^ *< ^ a ii c ii t it o « ^ a , « «: so to 

A'iClLr, I- $ fcliSlffiM o 7 X 

A^f hM©*sa«5iS©s^*<as$fta 0 

2 ftB-SSeiSr S c £ *<®*i-Cfff'jT?*5o W6s 
■:©J;5«if^ r 5iat4;ii:J:,T, »fe {* 
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&t Lpjasssi ±e?ftttii« 550— 

950 t©«Effl©SS-eH16 U *«SM^800~930 

ili LtfSt4cit,f 
t*. fiP"6> S«#SIa, IE a&jc3tfr$>ifil? 

*nfc 1 mojtmcc, Mssia, ma — & 

jc^0„ V, Ta, Nb, Cr, Ga, !n > Cd, Sn, Tl , 
Pb, Mo, W, Zn*Mjttsaf^4igJf?LA:ig?«: < £ 

tuojcfV, sisiii b. n b, ib. m 

aft5c**»6«JRSn*: 1 H ©7ts?§ « £ 

mm* v -y \ t irmmmmz-fn,^ *u 

7x*4 hH«fttt4tett«fi-tnr«A4 hi 

©*sfl«s**rr a & ii 
c c r-. ±j!E* - y h £ lt, -e n g 
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y v h £ Ltffflts c£*<aj6r*»T*«. 
ft. ^ - y 7 h £ ur©«^8ntwats»*ft-a 

^i:, &&©* -y, h tttstsc £ b 
t?#6o c © H £ k (i , £*-y? h Ba, y , 

±ie^ -y •/ h ©Ba, y, cu* .tc/jc^ ©n 

?ibli. Bfigi* ttSS?J|g©Mg. Th^-cfc c5Cu©IIf- 
Jt*a*<fc LT, Ba. Y, Cu* J: V5iM 8 o$* 

±!2{iJ$t4*'5 536, Si. * r y 

Y S Z§s©-te 7 * y **#©**±eff3 c. £*< 
ft 5 0 

ft. HKai^fc J: -5 ic % c ©&&8?4b#i©i? j| 



©-»*K*JS(rt©J:E$G* e ©4>^t.jgS?Sft 

itt©s*rttfc-5, b (mm) , c (r^) , 

N <S£) , #3; (F) *J:Cf/*fcB«Jt (S) 
(F) T?ista;ifc?n„ C©« 
^eb, -«sc, -ne.©7c**sft«j©jgot9 

HAIiBNs CN^0^©t9*-Cll^fe*!l 
^ftCSJllT**^ ±ESc*ar, 0, r * «t * 
©7 »ft«j**<,Mi«fc«K 05*1*7 » ft/<>J $ 

&M? 6d£lCj; -,T. CttS©a**itfll*l;: 

SC£lc:J:,Tfc^jBT-t 5„ 
±E«Jg3Rf ! H:*'*y ? y y/, 

v ^ > * £> K I* , T/ifDy^/*,^)-/^ 
ft -5 £D*<t?* L < . v 9 ij v^cDftJiSjt 

i04w/afiaT-e*fi©atff* 

*&kf-Yy hmo&S&M 3~ 230mm CD fSSB ic 



1" Z> ©*<if Hi^. '* , x /< y ^ y v / g$ ic, 
t - ^ ic J: ij 2GO~1500 r ©ffill©!B«i: 

«5S^iF^limiiAr £ 0, £ , Ar^ffi li 

1 xlO- a *» £3 xlO-'Torr©tSffi|c-t5 c i*<tr 
^, c:©^^. O, »JE*1.0 xlO" 3 ^^ 3 xio- 
Torr©iSIS£-rs C£*<^fiJt?*a„ 

sci£cj:,t:, *©aa©«s)tft£s*ft*iji 

£ L T 14 750—1500 "C . tf * L < (4 750 - 930 t 
©fiKttH**!/ 5:i*U4 5, c©^ 

£feC«t,T. ia^S«*4*©igf3g^Wl^fBiJSl 
tS#, aT©3l««tt*j8M©-3?jai«-e*, 



% ? > * 38 W © £ it * X m T 6 tzfi !C ffl i > « & 
g! != o p x i# iff] -f £ , 3UEMi, *$H"JO]H«W 

m 1 Hc*tsai*, ft5"«li,*t 

i rtcesa n t -r ■» ^ 2 iitfco? - y 

v h * x y ^ Ig T- T- x /* -/ ? 1" 5 36 |- ft jc 

was n/: x 7 5- 30 3 <t , km * - y » i- 2 

.r t ir SSIS 4 i*iii:I«snri>s. * 
t y« l fitf- h 7 ^^LtSSt: ^ (*Hw) 

EPia ^ ft£„ sts 4 ctts &c, fln&ffl t -9 - 
6 a<ir 0 -o'd in, a«sis*<assws6-e*s. 

$ if=, * + l IC!i^xiSAfL8*<SK(30(t 
Sft-ri^s. 
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ff « BO -e * 6 . 

uresis s n^scs * - y ? K2i- o c - ojsi 
H*-y» i- zm? f- A-csat, antra/: a 
[c-tnjcwssnfcis^A'viai, kcio -y / 
nz c iso urn »i-*n % aie±c s 
ft z> >- i c « 5 s&h t*6i c «*snt^«. 

■ «14Cli«£E*»15*HHT>«<( Tz'&W.l* 

wan $ n s „ bkh ic ii s i c , mmm t - * - 

* + y '«1 1 F*3 I- li * i K , - y ? h 12 i ;s 

tRUtOWCJiaiS? -3 J: -5 ES5H» :i < » 
1 7 i< gig 3 ft TPS. -T + Cttfi* 

*U( Affl©#* WA?L18*«JK ^tfiftt^S, 

ft»H 1 

^Jg99.9%©BaC0 3 t!}£59. Ogt, MA99. 9 



96©Y,Oat9*45. Og £, *4i £99.99 %©CuO® 
£40. OgiOl^l!!!;, Sl=«*99. 9 96 © V,O s 
2.0ff«S;&nL, i ;Hr J: TSJfls-f 

5 £ jt- c J: < S 6 L fc = 

«p-r, .1 © & 135 ^ S if tc <£ -j Tide* Lt, 
**+T?*»**930 t-ei2»»no**Lfc. -© 
* * *CJ; -oT8)&Lfc&, SCftt 
BLT, rt* + T-JS* 1** 930 "C, 1 2. 5 P# Rfl «l 
Lfc„ 

c -5 LT**n/t«ii#*»*, 63x3 xiomm 
co*y7'^ttW<-«o«Lx c ©t»- v y^«sw© 
rH5 « i= * ?i C ft T jk M * C J: « * S » a!c * fi 1 1 V 
M^^;-/ I* * T'&iq L'<C A< i, SSS 4 &7 

+ j y W - > , >SF/>©Au(Fc) A R JBiS»*ffll> 

J: -,T»21K* T?7%fl Lfc±E9Btt 

J: T «8W©fiK*^ L -cfo ± ft ffijfl 



Jit^?T< Lfei6, 93KC5,T»<*»i!S|i;aM 

l'TftBLfcBMttKO«l»i«Tc K91K T- 
*t), *BG*©*7fi*tt52KT?as 0 c 
ociUL/ — ^ 4)flt'TMS LA: A Cft'saJ?-© 

TSSfiljEfg J c Lfc 80 

KiCi>l>T 600 A/cm J ©^^S^ii A<SSSJ * fz 0 

^it^fl'l^ Lfci C 5, 1 rx 5©«jHTN 100 
A/cm 2 ©««B5Ki4A«H89*ftfc 0 

ftSiUiJ 2 

frK«»J 1 ilBJ L?€«99. 9%®Ba C 0 3 t9*59. 0 
gi, $6^99. 9%© Y 2 0 3 fe)*45. 0 g 
99.99 XOCuO©*40.0g t ©?3&?£l C jtf L T , 
C © ft H m X' it JS C N S99. 9 % ©Ta 2 O s <D 
«■ 5. 0 g /JU L . #-^SJHCJ:nTl9»1-Si 
* I' J: < jg * L te = 
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fl^T, J:©«£»*!HflKJ:-»-CJ*»LT % 

f *««*>T?jS#»* 930 12.5P#!H&£ 
C -3 LT»5nfc»tS**6, 3 x 3 xiOmm 

*±tt«fi**»*Lfc. *ft««©ffl*«t*W 
©tt#ffl*Tc (i77Kf *0, jgtt«0«71t 
1176 KT? 

n©s*t>» l / -9 tmvfcm*. btc A CS 

ftSW©ttH©-BJ?fl*J: D *>*^*«. c©^*4 

Ri:, ±I2ilH*«tf ^ SB # K St 
KC*b*T 500 A/cn' ©«Xffifttt*<&M* fc. 



ftfflflS 64-3009 (8) 

c©fflK-en6Bia««-±tfrB{|f««EffiK J c© 
^ft^lSLfti:6, 1 5 ©Mff-CBO A/ 

©«tt«fttt#Kft*n*:. 

fpfiiOT 3 

Ba 2 C0 3 , Y,CO„ CuO©83*£, lf7-J±Ba 
/ (Ba+Y) # 0. 4, tfcBa/Cutf 2 / 3 itt ' 
5 JL 5 IC?I£ U MCfliC-Ftt*J|-t?V/Bait36«0.67 

820 tT?««*SU ttft. JftiBftS SClOBOtT? 

-y » hits si#tsas«*ffli^T» uit 

g?3l#E 4xl0- J Torr. 

Ar£E 3xlO-'Torr % 
SiSigg 700 

Sffi'M Tx^fiE -60V. 

ffiHitl* 25WXcrf s 
Ifii^-y* hlHOKlB 40mm 
<KRifiK» 3 A/sec-pfi 1 p m ©H § ic $R L 



te. «s Jt«©fc*c, flh©*#*B-±U £ 
< 0, ©Atnr^tt^SHftCif^TiHUSI 

fc^TJ, if &nfc**©»R©»iit*iije-rs 

*tt, S«±lc«tt3n*:*lR©ffi*aft£ % $ 
*C*Sl*-e-St©AlM**jftU w©AI* 
ii:)- K»*^ y^fttf Ufc. 

-f + >"<©rtgB©8?5H#E£ 4 xlO-'TorrT?ft 

»2 Sfi*#»90KT?S 9, 50K£lTT?ttS5±<C 
tffinteiiifcii, ^©(STIi<£«y^-e, 7K 

J: 0 »«*©K**SWEIHai LT, 3rfi©;ffij£ 

*38W©*«* y/*OtSH«S« J c « s 
70 K C*^T2. 000 A/cm' c©fiS-e 



1 r* 7©$J?-?840 A/cm 3 ©m 

ft»!0J4 

Ba a CO,, Y.CO,, CuO©&££, IR?tkB« 
/(Ba+Y)ri< 0.4, H?ibBa/Cu*< 2 / 3 £ 6 
J: 0 U HCS^ifcJftWrTa/Bait^O. 77 

i^SJi-jtwTajOs^^^gsjDLr, L/cit, 
820 t-c{R^feL. RfeJ&gfc * IC1080 1: 

W 3 «tP&©&#-e*'<„ Affile J: SSBIJ&iS* 
£*©»BS©ffiffi*«!l£-f Sfca6-fr 
£©*56!l3©:Si*EJ:6!IHIItt* SS^Jl^© 

Ktt»a*£fe>S»ll7fi*£©Stf«ai)T'.M 
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zwmv > 7* ^©k j c an k k 

Jit'T 3, 'JUD A /cm 2 tSO, C ©ySK T-fl- ,iB« 

jj§* k!/ra^^siES?ie j c©£tt*aa£i,fc£ 

C -5 1 r x 5 OK^trl, 000 A/cm 5 ©flSStS?l£ 

a *< i[5 iM n „ 

%iq©&% 

V Tc * tr s a & tttf«wttft#»ft*n6. 

C©*ttttfl*W*t*l*, nuiSWJ: 3 CiKl'Tc 
***©-?, SKfroA? OBKttXf*^ 'j 0 a 

* 5 1^ tt«t i** * y §F*ffi (,•> 5 d £ *<BJ fig t H h . 

* fc > f* it X © It A ,JB RE (* o T M jJt n C 4 



39BHBB 64-3009 (9) 

r gg s a n r ^ s s h © ib m « w £ ;a ^ <& £ 
If, ©.=&«* 5 l.Mi-tife©aS*»5 r. £ *< 

T jUIgft L , ■>' 3 -tr 7 V > * T- , S Q LJ I D ( @ 
- 9 * © » S C fc it 6 ft ffl J o EAtS , 

4 . EI iffi 0 m 4 IS TO 

% 1 Bit * 5fe M © 35 r£ * % « f & © c » i- & x 

35 2 HI* * KM ©A' 85***1- Sot Hit' 5 <r 

L . II •••• * * v 

2 . 12 • ■ • • 9 - f v h , 

3 7.>*v 9 s-au 

4 . U m IS, 



m i 



ft a a #g± «t a r& 




mme4-3oo9 do) 



m2 m 




©Int. CI. 








C 01 B 


31/30 


ZAA 


8218— 4 G 




35/04 


Z AA 


6750- 4 G 


C 01 G 


1/06 


ZAA 


7202- 4G 




1/12 


ZAA 


7202- 4 G 




3/00 


ZAA 


7202- 4 G 




31/00 


ZAA 


7202- 4 G 




35/00 


ZAA 


7202- 4G 


C 04 B 


35/00 


ZAA 


7412-4G 


C 23 C 


14/08 
14/34 


ZAA 


6926- 4K 




ZAA 


8520- 4K 


H 01 B 


12/00 


ZAA 


7227- 5E 
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